Objective: To assess for disparity in presentation and management of ventral hernias.
T
HE RATE OF VENTRAL HERnia formation following laparotomy ranges from 2% to 15%, with an estimated 100 000 ventral hernia repairs performed annually in the United States. 1 While many remain asymptomatic, patients may present with complications of ventral hernia including smallbowel obstruction or ischemia secondary to incarcerated or strangulated bowel. 1 Such complex presentations often confer worse patient morbidity and mortality and are avoidable by early operative repair. 2 Health disparity based on race and socioeconomic status influences the presentation and treatment of many operative conditions, with hernias being no exception. 3, 4 Studies demonstrate that black individuals with inguinal hernias are more likely than white individuals to receive general anesthesia during herniorrhaphy and have prolonged hospital stays and greater postoperative pain. 5 A study focusing on umbilical hernias demonstrated that black individuals are at increased risk of hernia recurrence as compared with white individuals. 6 To our knowledge, no studies investigating health disparity and ventral hernia currently exist. The purpose of this study was to establish the impact of race and socioeconomic status on clinical presentation, management, and operative outcome of patients with ventral hernia. patients with hernia recurrence in the immediate perioperative period following ventral hernia repair, and patients with umbilical, inguinal, and Spigelian hernias were excluded from the study. A ventral hernia was defined as a defect of the anterior abdominal wall not involving the umbilicus or a hernia resulting from a previous laparotomy incision. Emergent surgery was defined as operative intervention for an acutely irreducible hernia or clinical suspicion of ischemic bowel. Timing of operative procedure, laparoscopic vs open operative technique, and method of repair were at the discretion of the individual surgeon.
METHODS
Electronic medical records were reviewed for patient demographics, comorbidity, patient medical and social history, and hospital presentation. Operative and anesthesia records, hospital course, and postoperative morbidity and mortality were assessed. Outcome at a mean of 12 months assessing hernia recurrence and postoperative mortality was obtained. Recurrence was determined by review of patient medical records. Mortality was determined by cross-referencing patient social security number with the online social security death index database. 7 Race categorization was based on self-recorded information within the medical record. Socioeconomic status was assessed using income and insurance measures. Income classification was determined based on patient zip code at time of hospital admission and correlated with the 2000 US Census Bureau data for median household income by zip code. 8 Low income was defined as median annual household income less than $20 997; average income, $20 998 to $62 991; and high income, greater than $62 991. Privately insured patients were those with nongovernment-subsidized insurance or patients with Medicare and a supplemental private insurance carrier. Publicly insured patients were classified as those with Medicare or Medicaid. All patients in this study were insured.
Statistical analysis was conducted by unpaired t test with 2-tail distribution for quantitative values and 2 test for categorical values. P values less than .05 for associations were considered to confer significance. Prism 4.0 software (GraphPad Software, San Diego, California) was used for all analyses.
RESULTS

POPULATION CHARACTERISTICS
Of the 321 patients who underwent ventral hernia repair since 2005, 186 patients (58%) were white; 62 (19%), black; 59 (18%), Hispanic; 6 (2%), Asian; and 8 (3%), race not specified. Mean patient age was 52.9 years. By sex, 199 patients (62%) were female and 122 (38%), male. Income analysis demonstrated 7% of patients were low income; 67%, average income; and 26%, high income. The majority of patients (81%) had private insurance, while 19% were publicly insured (P Ͻ.01). Ninety-two patients (29%) had a complicated hernia presentation. Sixty-nine patients (75%) had a chronically incarcerated hernia and 23 patients (25%) presented with an acutely incarcerated or obstructing hernia, of which 17 (74%) required emergent surgery. Mean preoperative American Society of Anesthesiologists score was 2.1. Fiftyfour percent of operations were via an open approach and 46%, laparoscopic, with 5 cases (3%) requiring open conversion secondary to adhesions. Mean intraoperative blood loss was 80 mL and mesh was used in 267 repairs (83%). Mean length of stay was 3 days (median, 2 days). No mortalities occurred and no patient required intensive care unit stay. The postoperative morbidity rate was 8%. The 30-day readmission rate was 10% and mean length of stay after readmission was 1.5 days. Reasons for readmission are demonstrated in Table 1 . Follow-up at a mean of 12 months demonstrated an 8% recurrence rate. Table 2 illustrates postoperative morbidity, readmission, and recurrence by patient demographic.
POPULATION ASSESSMENT BY RACE
Evaluation by race demonstrated that black individuals were significantly younger than white individuals at the time of operative intervention (48 vs 56 years; PϽ.001). Figure 1 demonstrates complicated presentation by race. Black individuals were more likely to require emergent surgery (11% vs 4%; PϽ .01) and had significantly increased 30-day readmission rates (18% vs 8%; P=.02) as compared with white individuals. No difference between black individuals vs white individuals in intraoperative course, use of laparoscopic modality (52% vs 54%, respectively), performance of primary (25% vs 20%, respectively) vs mesh (75% vs 80%, respectively) repair, postoperative complication, or necessity of reoperation 
POPULATION ASSESSMENT BY RACE AND SOCIOECONOMIC PARAMETERS
Evaluation by race and socioeconomic parameters demonstrated that both black and Hispanic individuals were less likelytohaveprivateinsuranceandbeinlowerincomebrackets than white individuals. Table 3 demonstrates socioeconomic status by race. Assessment of patients with private insurance demonstrated that black individuals were more likely to present acutely and require emergent operativeinterventionthanwhiteindividuals(13%vs3%;P=.004). Assessment by race of patients with public insurance demonstrated no difference in presentation.
Black individuals classified as low income had increased 30-day readmission as compared with white individuals (29% vs 0%; P=.03). No difference by race and socioeconomic status was demonstrated by intraoperative course, laparoscopic approach, primary vs mesh repair, postoperative complication, 30-day reoperation, or 6-month recurrence rate.
COMMENT
Our study demonstrates the existence of both racial and socioeconomic health disparity in patients with ventral hernia. Overall, black individuals were more likely to require emergent surgery and had increased 30-day readmission rates as compared with white individuals. In addition, this finding persisted after controlling for socioeconomic status. Assessment of insurance and income parameters demonstrated that black individuals with private insurance were more likely than white individuals with private insurance to require emergent surgery. Black individuals classified as low income also had increased 30-day readmission rates as compared with white individuals.
Socioeconomic status, however, had the most substantial impact on health disparity. Patients with public insurance were at a significantly increased risk for acute and chronic complicated presentations and had longer hospital stays and a trend toward increased 30-day readmission rates as compared with patients with private insurance. Public insurance remained an independent risk factor for complicated hernia presentation requiring emergent operative intervention, even after controlling for race. Assessment by income demonstrated that patients classified as low income had increased 30-day readmission rates as compared with patients in average-or high-income brackets.
The disparity in patient presentation with ventral hernia demonstrated by this study is likely attributable to inequitable access to health care. Many studies demonstrate disparate medical care in minorities and patients of low socioeconomic status and attribute this finding to financial barriers and patient health beliefs. [9] [10] [11] [12] [13] [14] [15] [16] Weissman et al 16 reported that black individuals, uninsured patients, and patients without a primary physician were 40% to 80% more likely to delay seeking or obtaining health care and accredited this, in part, to patient perceptions regarding medical care. Patients who delayed their care mainly did so under the premise that most health care issues resolve without medical intervention. Such perceptions likely represent a deficiency in patient education and understanding of disease processes. 17, 18 Because the greatest risk factor for patient presentation with strangulated or incarcerated ventral hernia is delay of operative repair, any patient belief system preventing timely medical attention potentially increases the incidence of complicated presentation. 11, 15 Surgeons must ensure that patients are well informed and understand potential operative complications prior to procedures, as well as give explicit instructions as to when medical attention cannot be delayed. Improving patient education on clinical signs warranting medical attention may decrease presentation with advanced disease.
Organizational and financial barriers also contribute to disparity. Insurance coverage alone does not ensure adequate access to health care. 19, 20 Studies demonstrate that the proportion of physicians accepting Medicaid is declining and such practices often have quotas as to the number of publicly insured patients they accept. [21] [22] [23] [24] As a result, Medicaid patients often have difficulty gaining access to already limited practices. Financial and space limitations impeding access to health care for patients of low socioeconomic status may prevent timely diagnosis and intervention in patients with ventral hernia. Increased provisions for Medicaid patients and assurance of sufficient postoperative follow-up, regardless of insurance or economic status, are necessary to prevent complicated hernia presentation.
Despite clear disparity in ventral hernia presentation by race and socioeconomic status, no difference was demonstrated in use of laparoscopic vs open operative technique. This finding contrasts with other studies demonstrating disparate use of minimally invasive modalities in patients of low socioeconomic status. 25, 26 The Mount Sinai Medical Center is a tertiary care institution specializing in minimally invasive surgery where the vast majority of surgeons favor the laparoscopic over open operative approach. This likely accounts for the demonstrated equivalent use of minimally invasive modalities. Additionally, no difference in primary vs mesh repair, postoperative morbidity and mortality, necessity for reoperation, or 12-month recurrence rate was demonstrated. Overall, at our institution, disparate presentation did not equate with disparate treatment or increased rates of postoperative complication, mortality, or short-term recurrence. While health care costs inevitably factor into decision making, they should not dictate care. Every effort should be made to ensure that patients receive equivalent care and that operative decisions are based on optimal intervention rather than racial or socioeconomic factors.
This study did, however, identify that minorities and patients categorized as low income had increased 30-day hospital readmission rates as well as increased hospital stay for patients with public insurance. This difference is likely attributable to access barriers rather than increased operative morbidity, because no increase in 30-day postoperative complication was demonstrated by race or socioeconomic status. Patients without regular physicians are more likely to use acute care facilities as their primary medical source. 23 Without assurance of appropriate follow-up, health care providers may admit patients with diagnoses typically amenable to outpatient care to ensure appropriate initial therapy. This theory is supported by our finding that the majority of readmissions were for surgical site infections and postoperative pain control. Increased readmission rates and longer lengths of stay may negatively impact patients by increasing time away from work and family. In addition, readmission and longer hospital stays pose the financial burden of hospitalization to both patient and institution.
The major strength of this study is that all patients presented to a single tertiary care institution with access to comparable surgical management and operative technologies. While this study did identify clear racial and economic disparity, the cause of such discrepant presentation with ventral hernia remains speculative. Prospective studies accounting for patient belief systems and documenting preoperative and postoperative health care access are necessary. Such studies will help formulate long-term measures directed at patient education and reevaluation of organizational and institutional factors that perpetuate inequality. women (62%) outnumbered men (38%) and black individuals were significantly younger (mean age, 48 years) than white individuals (mean age, 56 years). Patients' socioeconomic status was estimated by type of insurance and from US Census Bureau median household income by zip code. All patients had insurance coverage: 81% private, 19% public. While 92 patients were reported to have a "complicated hernia presentation," implied as an incarcerated hernia, physical characteristics of incarcerated hernia were unspecified. Both laparoscopic and open approaches to hernia repair were used uniformly across racial and socioeconomic groups. Remarkably, primary repair was performed in 17% of patients. Thus, more recurrent hernias after primary repair are likely with time. 1 Bowman et al made important observations, though their conclusions must be qualified because (1) by race, patients' ages were different and (2) the large majority of patients studied were women. It seems reasonable to assume that, based on younger age, the average black woman in this study had more children than the average white woman. Over the years, I have made an observation: "mom" is not permitted to be ill. Children, spouses, and other family needs consume a mother's time to the point that she may ignore her own needs. Thus, young children in a household, with or without a second parent, may delay a mother's decision to seek treatment for a condition like ventral hernia, which may explain some study findings. Thus, I suspect, another study with age matching by race and with equal numbers of women and men may yield different conclusions.
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